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mixing	models	 utilizing	 experimentally	 derived	 assimilation	 data,	 identified	 similar	
prey	as	the	molecular	technique	but	at	broader	temporal	scales,	particularly	when	
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1  | INTRODUC TION
Prey	acquisition	is	a	fundamental	biological	process	that	drives	de-
velopment	 and	 behavior	 (e.g.,	 growth,	 reproduction,	 foraging)	 of	
individuals,	and	contributes	to	population-	level	characteristics	(e.g.,	
migration,	 trophic	 position,	 habitat	 selection).	 Prey	 selection	 and	
availability	 can	 also	have	ongoing	 and	multiplicative	 ecological	 ef-
fects	within	an	ecosystem	(e.g.,	trophic	cascades;	Estes	et	al.,	2011)	
because	consumers	are	often	resource-	limited	or	have	overlapping	
dietary	 preferences	 (Ross,	 1986;	 Sale,	 1977).	 Empirical	 diet	 data	
help	quantify	the	relative	importance	of	prey	items	and	characterize	
ecological	interactions	(e.g.,	resource	partitioning,	trophodynamics,	






vs	 nonlethal	 sampling,	 number	 of	 samples/individuals	 required,	
necessity	 of	 repeat	 sampling,	 and/or	 resolution	 provided	 by	 ap-
proach	 (e.g.,	 temporal	 or	 identification	 resolution).	 One	 of	 the	
most	 direct	methods	 is	 a	 visual	 examination	 of	 identifiable	 prey	
from	 stomach	 contents,	 and	 while	 this	 provides	 a	 snapshot	 of	
feeding	(e.g.,	hours-	days),	digestion	limits	identification,	stomachs	
are	 often	 empty,	 and	 large	 sample	 sizes	 and	 lethal	 sampling	 are	
generally	required	(St	John,	1999;	Vinson	&	Budy,	2011).	However,	
advances	in	molecular	approaches	provide	a	potential	alternative	
to	 visual	 stomach	 content	 analysis	 (Carreon-	Martinez,	 Johnson,	
Ludsin,	&	Heath,	2011;	Leray,	Meyer,	&	Mills,	2015).	The	ability	to	
sequence	prey	 items	from	degraded	stomach	contents	enhances	
diet	 data	 and	 has	 the	 capacity	 to	 reduce	 inefficiencies	 caused	




species/systems.	 Another	 method	 to	 characterize	 diet	 is	 stable	
isotope	analysis	 (e.g.,	δ15N	and	δ13C),	a	biogeochemical	 indicator	
of	 prey	 assimilation	 in	 the	 tissues	 of	 consumers	 (see	Newsome,	
Clementz,	&	Koch,	2010	 for	 review).	Due	 to	different	metabolic	
processing	 within	 tissues,	 the	 timeline	 (or	 turnover)	 represent-
ing	prey	assimilation	varies	depending	on	the	tissue	sampled.	For	




respectively.	As	δ15N	 and	δ13C	values	 change	 from	prey	 to	 con-
sumer	 by	 conserved	 amounts,	 the	 identity	 (e.g.,	 species,	 family,	














The	 first	 objective	 of	 this	 study	 was	 to	 compare	 three	 di-
etary	 sampling	 approaches	 (i.e.,	 visual,	 genetic,	 stable	 isotope	
analysis)	 to	 identify	 the	 advantages	 and	 weaknesses	 of	 each	
technique	 in	 isolation	 and	 combined.	 A	 congeneric	 group	 of	
coral	trout	(Plectropomus	spp.),	were	selected	because	they	are	
widespread	 mesopredators	 found	 throughout	 the	 Indo-	Pacific	
with	significant	fishery	value	(Sadovy	de	Mitcheson	et	al.,	2013).	
Multiple	 past	 studies	 using	 visual	 stomach	 content	 analysis	
have	 shown	 that	 the	diet	 of	 adult	P. leopardus,	 the	most	 abun-
dant	 Plectropomus	 species	 in	 the	 Great	 Barrier	 Reef	 Marine	
Park	(GBRMP)	 in	Australia,	consists	of	>25	prey	families,	but	 is	
mainly	 comprised	 of	 Clupeidae,	 Pomacentridae,	 and	 Labridae	
(Kingsford,	1992;	St	John,	1999).	Dietary	comparisons	between	
sympatric	Plectropomus	are	of	interest	because	they	can	reflect	
competitive	 interactions	 or	 niche	 partitioning,	 which	 can	 help	
elucidate	 small-	scale	 distributional	 patterns	 and	 capacity	 for	
hybridization	(e.g.,	Harrison	et	al.,	2017).	However,	dietary	com-
parisons	 between	 sympatric	 Plectropomus	 are	 scarce;	 isotopic	
(δ15N	and	δ13C)	niche	differed	between	P. laevis	and	P. leopardus 
(Matley,	Tobin,	Simpfendorfer,	Fisk,	&	Heupel,	2017),	and	P. mac-
ulatus	 and	P. leopardus	 (Frisch,	 Ireland,	&	Baker,	 2014)	 at	 reefs	
off	 Townsville	 and	 Northwest	 Island,	 respectively.	 However,	
isotopic	 niche	 between	P. maculatus	 and	P. leopardus	was	 simi-
lar	at	Orpheus	Island	Reef	(Matley,	Heupel,	Fisk,	Simpfendorfer,	






2  | MATERIAL S AND METHODS
2.1 | Sample collection
Three	 species	 of	 Plectropomus	 were	 collected	 within	 the	 GBRMP	
between	 August	 2013	 and	 May	 2014	 for	 visual,	 molecular,	 and	
stable	 isotope	 diet	 analysis	 (Table	1).	 Plectropomus leopardus 
(n	=	90;	 mean	±	SE:	 455	±	6	mm;	 range:	 276–577	mm)	 and	 P. laevis 
(n	=	36;	 mean	±	SE:	 522	±	24	mm;	 range:	 299–910	mm)	 were	 col-
lected	at	midshelf	 reefs	off	Townsville,	Australia	 (TSV:	Helix	Reef,	
Yankee	Reef,	Coil	Reef;	Figure	1),	and	P. leopardus	(n	=	9;	mean	±	SE: 
475	±	16	mm;	 range:	 377–610	mm)	 and	 P. maculatus	 (n = 10; 
mean	±	SE:	 358	±	20	mm;	 range:	 280–515	mm)	 were	 sampled	 at	
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Orpheus	Island	(OI)	Reef—an	inshore	reef	on	west	side	of	Orpheus	
Island	 (Figure	1).	 Individuals	 were	 taken	 by	 speargun	while	 diving	
with	SCUBA	(<20	m	deep).
2.2 | Visual stomach content identification
Stomachs	 were	 removed	 upon	 collection	 and	 frozen	 (−20°C).	
Stomachs	were	thawed,	dissected,	and	prey	 items	classified	based	
on	 the	digestion	 level	 (1–4	=	low–high	digestion:	1—little	or	no	di-
gestion	except	superficially,	for	example,	skin	and	fins;	2—moderate	
digestion	with	head	and	tail	mostly	digested	and	possibility	of	parts	
broken	 off	 and	 oval	 fleshy	 remains;	 3—major	 digestion	with	 small	
fleshy	remains	and	abundance	of	broken	parts;	4—complete	diges-
tion	with	 very	 small	 fragments	 of	 prey	 remaining	 or	 empty	 stom-
ach	and	 clean	 lining).	 Prey	 (digestion	 level	1	 and	2)	were	weighed	
(0.001	g)	 and	 identified	 to	 the	 lowest	 taxonomical	 level	 possible	
using	Randall,	Allen,	and	Steene	(1997)	and	Froese	and	Pauly	(2016).	
An	additional	81	stomachs	were	collected	 for	visual	 stomach	con-
tent	 identification:	 Lodestone	 Reef	 (16—P. leopardus	 in	Nov	 2013;	
and	2—P. laevis	footballer,	11—P. leopardus	in	Feb	2014),	Keeper	Reef	
(1—P. laevis	footballer,	17—P. leopardus	in	Aug	2013),	Centipede	Reef	






extracted	 following	 the	 CTAB	 protocol	 from	 Tamari	 and	 Hinkley	
(2016).	Devloo-	Delva	et	al.	 (2018)	established	the	method’s	ability	
for	prey	diversity	recovery	in	Plectropomus	spp.,	using	cytochrome	
oxidase	 I	 primers	 (mlCOIintF/jgHCO2198;	 Leray	 et	al.,	 2013). 





was	 performed	on	 a	C1000	Thermo	Cycler	 (BIO-	RAD,	USA).	 PCR	
conditions	were	set	to	initial	denaturation	of	60	s	at	95°C,	then	40	
cycles	of	30	s	denaturation	at	95°C,	annealing	at	56°C	for	30	s,	and	
an	 extension	 at	 72°C	 for	 30	s.	Next,	 PCR	 products	were	 indexed	
using	 the	Nextera	 Index	Kit	A	 (Illumina,	USA).	 In	a	 final	volume	of	
50	μl,	 we	 used	 5	μl	 of	 amplicon	 PCR	 product,	 1X	MyTaq	 reaction	
buffer	 (Bioline),	 5	μl	 of	 each	 indexing	 primer	 and	 0.05	u/μl	MyTaq	






contents (n) SIA plasma (n) SIA RBC (n) SIA muscle (n)












November	2013 58	(8) 35	(21) 39 49 58
P. leopardus Helix February	2014 21	(4) 3	(2) 19 20 21
P. leopardus Orpheus May	2014 10	(3) 10	(9) 0 0 9
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cleaned	using	the	serapure	beads	protocol	(Faircloth	&	Glenn,	2014;	
Rohland	&	Reich,	2012)	on	a	Zephyr®	G3	Compact	Liquid	Handling	
Workstation	 (Caliper	 Life	 sciences,	 USA).	 Finally,	 the	 library	 was	




Raw	 sequences	were	 filtered	 using	 a	 custom	 pipeline	 imple-










Stable	 isotope	 sampling	 procedures	 and	 quantification	 followed	
Matley	et	al.	 (2017).	Briefly,	 three	 tissues	 (plasma,	 red	blood	cells,	
and	muscle)	were	collected	from	Plectropomus	 individuals	and	fro-
zen	 (−20°C)	 until	 processing.	Muscle	 tissue	 (no	 skin)	was	 sampled	




a	 2:1	 chloroform:methanol	 solvent.	 Stable	 isotope	 values	 (δ13C	
and	 δ15N)	 were	 calculated	 using	 a	 continuous	 flow	 isotope	 ratio	
mass	 spectrometer	 (Finnigan	 MAT	 Deltaplus,	 Thermo—Finnigan)	









items	were	grouped	by	 family	when	visually	 identified	due	 to	 low	
numbers.	 The	 family	 Labridae	 was	 subdivided	 into	 Scarinae	 and	
“all	others”	because	of	the	different	feeding	modes	exhibited	(e.g.,	
parrotfishes	 are	 typically	 herbivores/detritivores,	 other	 Labridae	
are	mostly	predatory).	Dietary	indices	used	to	summarize	the	find-
ings	 included:	 percent	 prey	 contribution	 (Ni),	 frequency	 of	 occur-





To	 investigate	 whether	 DNA-	identified	 stomach	 contents	 in-
cluded	 a	 sufficient	 number	 of	 samples	 to	 formally	 analyze,	 the	













between	−1	 and	+1	was	produced	with	 an	 associated	 significance	
level	 (α	=	0.05).	More	positive	R-statistic	 values	 indicate	between-	




species	 combinations	with	 values	 above	 0.60	were	 considered	 to	







300–400	mm,	 >400	mm)	 to	 investigate	 prey	 consumption	 associ-
ated	with	ontogeny/growth.
Although	 prey	 abundance/density	 at	 each	 reef	was	 not	 deter-
mined	 simultaneously	with	Plectropomus	 sampling,	 resource	 selec-
tion	 was	 estimated	 using	 abundance	 data	 from	 previous	 surveys	
at	 four	 TSV	 reefs	 (Helix	 Reef,	 Rib	 Reef,	 Chicken	 Reef,	 and	 Knife	
Reef)	 during	 March	 2014	 as	 part	 of	 the	 Australian	 Institute	 of	
Marine	Science	(AIMS)	Long	Term	Monitoring	Program	(Bierwagen	
et	al.—in press).	Briefly,	these	surveys	incorporated	fish	counts	from	
5	m	 belt	 transects	 (1	m	 for	 pomacentrids)	 along	 five	 50	m	 tran-
sects	 at	 three	 sites	 (i.e.,	 15	 transects).	 Jacobs’	 Electivity	 Index	 (D; 
Jacobs,	1974)	was	calculated	using	DNA-	based	stomach	contents	of	
Plectropomus	at	TSV	reefs	to	determine	if	prey	families	were	specif-
ically	 selected	 for	 independent	 of	 their	 relative	 abundance	within	
the	environment.	Jacobs’	D	was	calculated	using	the	equation:	D = r 
− p/(r + p)	−	(2rp),	where	r	represents	the	proportion	of	a	given	prey	
family	 in	 the	diet	and	p	 in	 the	environment.	The	value	of	D	varies	
from	1	(maximum	avoidance)	to	+1	(maximum	preference).	Index	val-
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Prey	contribution	(family-	level)	was	estimated	(at	75%	credibility	
intervals)	 for	each	 species	 (and	color	phase)	using	Bayesian	 stable	
isotope	mixing	models	 (adjusted	 for	plasma,	RBC,	 and	muscle	dis-
crimination	 factors,	 respectively—Matley,	 Fisk	 et	al.,	 2016)	 within	
the	 “siar”	 package	 (Parnell	 &	 Jackson,	 2013)	 in	 R.	 The	 diagnostic	
correlation	matrix	plot	was	used	to	identify	prey	sources	that	were	
similar;	when	 this	occurred,	model	 iterations	could	not	distinguish	
between	 prey	 sources	 resulting	 in	 an	 unknown	 or	 biased	 contri-
bution	 between	 sources	 in	 the	 posterior	 model.	 To	 address	 this,	



















(50%	 turnover	 is	 ~126	days)	 from	 February	 2014	 should	 incorpo-
rate	diet	from	August	2013	sampling	(~180	days).	It	is	important	to	
note	that	a	combination	of	prey	signatures	gradually	become	incor-
porated	 into	 consumer	 tissues	 over	 time,	 and	 thus,	 50%	 turnover	
periods	used	here	are	an	approximate	temporal	estimate	of	isotope	
incorporation.
The	trophic	 level	 (TL)	of	each	DNA	stomach	content	prey	 item	
was	 determined	 using	 estimated	 values	 from	 www.fishbase.org	
(Froese	&	Pauly,	2016).	To	test	whether	different	factors	(e.g.,	spe-











31	 (23—P. leopardus;	 5—P. laevis;	 3—P. maculatus)	 had	 identifiable	
prey	 items	 (39	different	 items),	which	were	 identified	 to	 family	or	
lower	(11	of	these	identified	to	species).	Caesionidae,	Labridae,	and	
Pomacentridae	were	the	main	prey	families	and	comprised	~80%	of	
identified	 prey	 (Table	2;	 Supporting	 information	 Figure	 S1)	 and	 at	
least	one	of	these	families	was	found	in	~71%	of	individual	stomachs	
with	identifiable	prey.
Of	 the	 stomachs	 (n	=	101)	 sampled	 for	 genetic	 metabarcod-
ing	 of	 prey	 (Table	1),	 187	 prey	 items	 (digestion	 level	 1:	 n	=	41,	 2:	
n	=	33,	 3:	 n	=	68,	 4:	 n	=	45)	 from	 81	 individuals	 (40—P. leopardus; 
32—P. laevis;	9—P. maculatus)	were	identified	which	included	50	spe-
cies	from	20	families	 (Supporting	 information	Table	S1;	Supporting	
information	 Figure	 S2).	 Cumulative	 prey	 curves	 for	 P. leopardus 
and	 P. laevis	 approached	 asymptotes	 at	 ~20–25	 samples,	 suggest-
ing	 sufficient	 samples	 to	 characterize	diet	 (Supporting	 information	
Figure	 S3).	 The	 footballer	 phase	 of	 P. laevis	 had	 <20	samples	 but	
was	 treated	 separately	 from	 the	 bluespot	 phase	 due	 to	 previous	




and	 Caesionidae	 comprised	 >50%	 of	 identified	 prey	 (Figure	2a,b;	
Supporting	 information	 Figure	 S4).	 These	mainly	 included	 the	 fol-
lowing	species:	Pterocaesio digramma	(Caesionidae),	Neopomacentrus 







family	 differences	were	 not	 found	 between	Plectropomus	 species/
color	 phases	 (R-	statistic	=	0.050,	 p = 0.137;	 Figure	3),	 reefs	 (R-	
statistic	=	0.012,	p = 0.292),	or	sampling	periods	(R-	statistic = 0.153,	
p = 0.067).	ANOSIM	results	were	similar	when	prey	species	(as	op-
posed	 to	 families)	were	 compared	with	Plectropomus	 species/color	





Pomacentridae	 was	 the	 most	 abundant	 family	 surveyed	
during	 2014,	 followed	 by	 Labridae	 (including	 Scarinae)	 and	
Acanthuridae	 (Bierwagen	 et	al.—in press).	 Prey	 selection	 pat-
terns,	as	determined	by	Jacobs’	Electivity	Index	showed	selection	
for	 Labridae	 (not	 including	 Scarinae)	 for	 all	Plectropomus	 at	 TSV	
reefs	 (Figure	4).	 Also,	 no	 strong	 selection	 or	 avoidance	 patterns	
were	 readily	 apparent	 for	 Pomacentridae	 despite	 its	 high	 abun-




Caesionidae	 and	 a	 few	 other	 families	 found	 in	 the	 stomachs	 of	
Plectropomus	were	not	 included	 in	 these	abundance	surveys	and	
were	not	included	in	this	analysis.
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Prey	contribution	based	on	stable	 isotope	mixing	models	using	
DNA-	identified	 stomach	 content	 as	 prior	 information	mainly	 con-
sisted	of	Caesionidae	and	Pomacentridae	for	all	species	and	tissues	
(Figures	5	 and	 6).	 At	 TSV	 reefs,	 due	 to	 similar	 isotopic	 values	 be-
tween	 these	 two	 prey	 families	 it	was	 difficult	 to	 distinguish	 their	
contribution	 values.	 Nevertheless,	 both	 comprised	 >60%	 of	 diet	
in	P. leopardus	 and	P. laevis	 for	 all	 tissues	 sampled	 (Figure	5).	 Prey	
composition	overlap	between	mixing	models	with	and	without	prior	
information	was	significant	(>0.60	index)	for	all	tissues	of	P. leopar-
dus	 (at	TSV	 reefs	 and	OI	Reef),	P. maculatus,	 and	P. laevis	 (footbal-











ilar	 (Figure	7).	 DNA-	identified	 stomach	 contents	 from	August	 and	
November	 2013	 at	Helix	 Reef	 consisted	mainly	 of	 Pomacentridae	
and	Caesionidae	(August:	40%	of	prey;	November:	65%),	as	well	as	
Labridae	 and	 Lethrinidae	 (August:	 24%	 of	 prey;	 November:	 20%).	
Corresponding	(i.e.,	February	2014—Helix	Reef)	mixing	model	out-
puts	(with	priors)	also	indicated	large	contribution	of	Pomacentridae	
and	 Caesionidae	 (75%	 credibility	 intervals	 of	 muscle:	 58%–86%;	
RBC:	 69%–100%;	 plasma:	 56%–92%),	 and	 Labridae	 (Lethrinidae	
were	not	sampled)	were	also	the	third	most	consumed	prey	(muscle:	
7%–20%;	RBC:	3%–12%;	plasma:	5%–19%).
The	 GLM	 testing	 whether	 factors	 such	 as	 species,	 color	
phase,	 size,	δ15N	values,	 and	 reef	 affected	TL	of	DNA-	based	prey	
showed	 that	 plasma	 (F1,43 = 13.4,	 p < 0.001; δ
15N	 parameter	 esti-







This	 study	 demonstrated	 the	 utility	 of	 multiple	 sampling	 tech-
niques	 to	 characterize	 the	diet	of	predatory	 reef	 fish.	 Specifically,	
DNA	 stomach	 analysis	 provided	 high	 prey	 resolution	 even	 when	
items	 were	 degraded.	 Stable	 isotopes	 were	 useful	 at	 interpreting	
longer-	term	dietary	patterns,	particularly	when	combined	with	DNA	
stomach	analysis,	demonstrating	that	when	repetitive,	long-	term,	or	
lethal	sampling	 is	 impractical	or	not	possible,	stable	 isotope	analy-

























































































































































































































































































































































































































could	 only	 be	 visually	 identified	 in	 ~14%	of	 individuals	 because	 of	






















However,	 these	methods	 are	 increasingly	 utilized	 to	 identify	 prey	
and	explore	ecological	 implications	of	diet	 (e.g.,	 Leray	et	al.,	2013,	
2015).	Here	the	molecular	approach	identified	prey	in	~80%	of	in-
dividuals,	including	stomachs	that	were	qualified	as	empty	by	visual	
analysis.	 Likewise,	 Barnett,	 Redd,	 Frusher,	 Stevens,	 and	 Semmens	
(2010)	doubled	 the	number	of	 identifiable	prey	compared	 to	mor-















Stable	 isotopes	 are	 now	 readily	 used	 as	 an	 alternative	 or	 sup-
plement	to	stomach	content	analysis.	The	specific	advantage	is	that	
broad-	scale	feeding	patterns	reflecting	habitat	and	prey	sources	can	
be	 inferred	 at	multiple	 temporal	 scales	 (Newsome	et	al.,	 2010).	 In	











prey	 types	detected	 in	 the	stomachs	were	sampled	 for	stable	 iso-
tope	 values.	 Nevertheless,	 based	 on	 the	 corresponding	 temporal	
proxies	 of	 diet	 between	February	2014	muscle	 tissue	 and	August	




P. leopardus	 at	Helix	 Reef.	 Admittedly,	 stable	 isotope	mixing	mod-
els	incorporated	stomach	content	data,	but	conservative	margins	of	
error	(i.e.,	20%	confidence	interval)	were	used	to	not	guide	the	mod-
els	 too	 strongly	 and	mixing	models	without	 prior	 information	 still	
identified	the	main	prey	groups.
Results	of	this	analysis	highlight	the	value	of	using	multiple	com-

























has	the	ability	 to	 improve	precision	 in	estimating	diet	composition	
at	 monthly	 temporal	 scales	 (Chiaradia	 et	al.,	 2014;	 Franco-	Trecu	
et	al.,	2013).	It	was	particularly	useful	identifying	prey	composition	
in	P. laevis	 (bluespot),	which	appeared	to	underestimate	the	contri-
bution	 of	 Pomacentridae	 and	Caesionidae	when	prior	 information	
was	not	incorporated.	If	possible,	future	studies	should	validate	both	




This	 study	 demonstrated	 that	 planktivorous	 Pomacentridae	 and	
Caesionidae	 are	 important	 components	 of	 Plectropomus	 diet	 at	
short-	 and	 long-	term	 temporal	 scales.	 This	 has	 been	 previously	
demonstrated	 for	 P. leopardus	 based	 on	 stomach	 content	 results	




to	 fully	 understand	 resource	 selection	 patterns	 for	 Plectropomus; 
however,	the	preliminary	investigation	of	prey	selection	in	this	study	





most	 abundant	 families	 on	 the	 TSV	 reefs	 (Stacy	 Bierwagen,	 pers.	
comm.).	Therefore,	Plectropomus	appear	to	follow	generalist	and	op-
portunistic	 prey	 selection,	 at	 least	 for	 a	 large	 component	 of	 their	
diet.	 Notwithstanding	 relative	 abundance	 of	 Pomacentridae	 and	
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issue	will	likely	be	amplified	under	predicted	climate	change	scenar-
ios	if	metabolic	demands	of	large	predators	are	not	met	due	to	prey	
availability	 (Johansen	et	al.,	 2015;	Pörtner	&	Peck,	 2010)	 and	habi-













ample,	 more	 planktonic	 prey	 (Clupeidae,	 Caesionidae)	 were	 de-
tected	 in	 P. leopardus	 compared	 to	 P. maculatus,	 which	 consumed	
more	 benthic/midwater	 consumers	 (Gobiidae,	 Lethrinidae),	 at	 OI	
Reef.	This	difference	may	be	a	result	of	vertical	segregation	(Matley,	
Heupel	et	al.,	2016),	but	a	 larger	 sample	size	 is	needed	 to	confirm	
these	 results.	Bluespot	P. laevis	 appeared	 to	 select	predatory	con-










cation	on	 the	 reef	 (e.g.,	depth	or	proximity	 to	ocean	 floor;	Wyatt,	
Waite,	&	Humphries,	2012).	Therefore,	the	same	prey	species	may	
have	 different	 isotope	 values	 depending	 on	 foraging	 habitat.	 This	














contrast,	 tissue-	specific	 differences	 in	 prey	 composition	 (based	
F IGURE  7  Interpretive	representation	of	stable	isotope	turnover	(i.e.,	half-	life,	T0.5)	and	prey	composition	estimates	from	mixing	models	
(using	75%	credibility	intervals)	in	different	tissues	of	Plectropomus leopardus	sampled	in	February	2014	relative	to	prey	composition	based	
on	DNA	stomach	contents	in	August	and	November	2013
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on	mixing	models)	were	not	evident	within	P. laevis	(footballer)	or	
P. leopardus.	 Prey	 abundance	 surveys	 incorporated	 in	 this	 study	
were	limited	to	one	period	(March	2014)	outside	of	DNA	sampling,	
and	 therefore,	 seasonal	 fluctuations	 in	 recruitment	 could	 affect	
prey	selectivity;	however,	past	research	has	found	that	the	diet	of	
P. leopardus	does	not	change	seasonally	 (St	John,	2001).	Findings	




Consumers	 typically	 select	 prey	 that	 optimize	 energetic	 gains	
such	 as	 larger	 prey	 (offset	 by	 foraging	 costs;	 Pyke	 et	al.	 1977).	
However,	 the	 size	of	 consumed	prey	 is	often	 limited	by	consumer	















estimates	 over	 longer	 periods	 of	 time	 and	 quantification	 of	 prey	
via	 Bayesian	 mixing	 models	 matched	 well	 with	 temporally	 con-
gruent	 samples	 after	 incorporating	 stomach	 content	 information.	
Plectropomus δ15N	values	 in	plasma	and	RBCs	 reflected	 the	TL	of	
prey;	however,	muscle	δ15N	values	did	not,	highlighting	the	limita-
tions	of	stomach	contents	to	characterize	diet	over	longer	periods.	
Thus,	 interpretation	 of	 muscle-	derived	 mixing	 models	 should	 be	
treated	cautiously	because	greater	uncertainty	in	prey	items	exists.	
Still,	similarities	between	temporally	relevant	dietary	output	were	
identified,	 suggesting	 prey	 isotope	 values,	 discrimination	 factors,	
and	prior	stomach	content	information	were	suitably	applied.	Thus,	
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